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. We, The British Periclase Company 
Limited^ a British Company, of Hartlepool, 
County Durham, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be perXormed, to be particularly 
described in and by i^^e . following state- 
ment: — 

This invention relates to the production of 
abrasive implements, for example, wheels, 
cylinders or other shapes which nmy be used 
for cutting or grinding and for removing 
surface defects from a wide range of 
materials. Sudi abrasive implements are 
widely used for these purposes in industry. 
- Convenrionally, grinding wheels are pro- 
duced from a mixture of abrasive grit and 
a bonding nciateriaL The mixture is formed 
into the desired shape and then cured by the 
application of heat to develop adequate 
suength in the bonding material. The pro- 
cesses used are widely known and grinding 
wheels and other shapes may be produced 
in a wide range of sizes. 

The abrasive grit used in the mixture may 
be one of a range of very hard materials and 
is usually size graded to quite close limits 
in order to produce wheels of widely differ- 
ing but predictable performance. The pro- 
portion of abrasive grit to bonding material 
may also be varied according to the applica- 
tion. Materials commonly used as abrasive 
grit are fused alumina, silicon carbide and, 
for certain special cases, diamond. All these 
materials are expensive to produce in grit 
form due to the high raw material costs (e.g. 
diamond), the high costs of the fusion process 



alumina blocks weighing perhaps 5 tons), the 
process of size reduction is necessarily a very 
expensive one. 

The present invention does not utilise such 
expensive abrasive grit and makes use of the 
property of extreme hardness whidi may be 
achieved in materials produced as a result of 
the devitrification (crystallisation) of a glass 
containing an effective amount of a nucleating 
agent. Such a glass may be based m a 
metallurgical slag and have a composition: — 
SiOu 45 sto 65% 

CaO 15 to 45% 

AlsOi, 5 «to 30%, 

MgO up to 10%» 

In at least one known example, the crystal- 
lised produa is . known as Slagceram. This 
material and the method of making it ^^e 
folly described and claimed in British 
Patent Specification No. 986,28^ in the 
name of .the British Iron and Steel Research 
Association, to which reference is directed. 
According to one aspect of the invention 
there is provided a method of making sm 
abrasive implement which method com- 
prises granulating a glass which contains an 
effective amount of a nucleating agent to 
cause the devitrification of the glass, devitri- 
fying the granules, mixing them, optionally 
after further size reduction, with a bonding 
agent, and shaping and^ curing the mixture, 
to provide the abrasive implement. 

The glass or metallurgical slag is prepared 
in a molten condition with the addition of 
any materials such as SiO. needed to bring 
it into the appropriate compositional range 
and the nucleating agent. This may then be 
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falumina and silicon carbide) and the expense granulated, eitiier by quenching a hot stream 

of maintaining equipment for crushing and .of the molten glass so that die tiiermal shodc 

eradinc such very hard materials. Since the to tiie glass is such as to break it into 

fusion process commonly used gives rise to separate granules or by^ passmg a «,oled 

fused pieces of very large section (e.g. fused ribbon or larger cooled pieces of glass 
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through conventional crushing equipment. 
The crflDulated material may then be 
screened in order to remove the smaller 
particles, say those less than i , and these 
5 may tlim be returned to the melung luiit. 
Another alternative is to form the glass mto 
small n-.arbles, for example, approximatcJy 
i" diameter. This is a ready and convenient 
form in which to handle the glass tlirough 
10 the devitrifying stage and ehminates the 
need to screen off smaller particles. 

The remaining coarser particles which 
may be in the size range i" to i" or any 
other convenient size appropriate to the 
15 heating equipment to be later described, are 
then heated in such a way, as to enable, 
first nucleation and secondly devinification 
(crystallisation) of the glass to occur, lAus 
producing a micro-crystalline material. Thus 
20 the glass granules may be deviuified by 
" bStilg at substantially 720" C and there- 
after It substantiaUy 950- C brfore slowly 
cooling the glass. 

The heat treatment may be carried out m 
OS anv appropriate heating unit such as a 
loiary kihi or a fluidised bed or a smtcr- 
strand which wiU enable the mdmdual 
granules to be heat treated and yet remain 
Sther as discrete granples or be only very 
30 liehUy attached to neighbouring granvJes. 

Instead of separating the granules before 
devitrification, tht hot stream of the glass 
may be quenched in such a way as to pro- 
duce a continuous crack network although 
35 maimaining the glass in a S"bs^D"a"y co- 
herem form so that it may be Passed to the 
heat ueatment furnace m a readily handled 

Alternatively the glass may be formed as 
40 substantially flat product, toughened .m Ae 
normal way and then sub,«ned to surface 
damage so as to shatter die product into 
small pieces while supported underneath. In 
both ca-ses, the heat treatment furnace may 
45 be any furnace which can handle a flat 

^'^Aft"' heat treatment, the points of weak- 
ness in the glass where it was cracked are 
sdll present^ and allow it to be readily 
50 brokei down into a range of panicle sizes^ 
The resulting very hard granules may be 
further crushed to the required parnde aze, 
mixed with a bondmg agent, and xhc mix- 
ture shaped and cured so as to produce the 
55 abrasive implement. 

According to an alteniaaye aspe" of 
invention diere is provided a >«ethod of 
raaSoDR an abrasive implement which 
Sd comprises, granulating a f -h^f 
60 contains an effective amount of y^leating 
aeent to cause the devitrification of the glass 
tovTO^idc panicles of the size required in 
tLCplem^t. mixing the P^^^es with a 
^dSni agent and shaping and heating the 
65 Sre tl cure the bonding agent and 



deviirifying the glass particles so as to pro- 
.vide the abrasive jmpkraent.. 

In this second aspea, the granulation step 
is continued to produce discrete parodes ot 
the Glass of the sizes required m the abrasive 7U 
implement. Thus, the invention makes ex- 
tensive size reduction of the. abrasive 
material unnecessary, by performmg the size 
reducuon on the compararivdy soft, vitreous 
material; whUe the second aspect, of the m- n 
ventitm completdy diminates all size reduc-. 
tion of the abrasive material . . 

The invention also includes .abrasive im- 
plements, for example, ... grinding whcds, 
when made by the method descnbed 80 
above. 



Following is a~^)edfic example of methods 
of making abrasive implements m accord- 
ance with this invention, , , • oe 
A blast furnace slag of the following 85 
chemical analysis was melted with die addi- 
tion of 30%" by weight of sUica sand and 
3% by wdghr of diromite. 
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Blast Ftunace Slag Analysis 

SiO, 32.5 

CaO 36.5 

MgO 7^ 

FeA ]i 
MnO 1-5 

TiO, 0-8 
Alkalis l-S 

The melt was maintained in a laxge pot 
in a funiace at 1450-1500* C. untd it was 100 
substantially bubble free. It was thaa poured 
^to mouli so as to form plat« approxi- 
mately 9" square by i\ thick Th^ w«re 
quench cooled so as to break up ^ glass 

particles graded froni 
i" BS. mesh downwards. Fr«in . P"*"' 
two alternative routes were followed. 

Alternative 1 
The glass panicles were sieved so as to 
remove most ^of die particles '^nidl^ Jim HO 
r. The remaining paidd« were heated m 
a furnace at 720° C. for 3 hours and then 
at 950^C for 3 hours before slow cpolmg. 
¥he resulting devitrified .e?^"»^. jig - 

in*hed, .wdiout appreciable 
^ 6 B.S. mesh. From the oiish^ 
Si^crial. die particles passmg 10, but rc- 

on 72 B.S. mesh were screened 
Sd bonded widi about 20% of a bc«d 
consisting of 30% ball 
erit with suffident tempering water to give 
nlasudtv The mix was then formed under 
SSure^'inm die diape of a grinding 
and then baked at a temperature of 1000 
C. After cooling it had formed a strong, weQ 125 
bonded abrasive wheel. 
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Alternative 2 
The fractured glass panicles were further 
reduced by crushing to pass B.S.6 mesh. 
From the crushed material, the particles 
passing 10 and retained on 72 B.S. mesh 
were sieved as before and bonded with a 
bonding mixture similar to that used in 
Alternative 1. After mixing and pressing, as 
before described, the article was heat treated 
at 720° Q for 3 hours, at 950** G for 3 
hours and at 1000** C. for 1 bout. After 
slow cooling the glass particles were found 
to have devitrified in situ and the whole 
formed a strong, well bonded abrasive 
wheel. 

^ It will be understood that the particle 
sizes used in the examples^ are not the only 
ones ^ possible and that many alternative 
combinations of sizes will be known to those 
skilled in the art. Similarly, other types and * 
quantities of bonds may be used as long as 
they can bt cured to form a strong bond at 
temperatures which will not interfere with 
the devitrification process, and in the case 
of Alternative 2, which will not be destroyed 
by the heat treatment given to devitrify the 
graded particles. 

WHAT WE CLAIM IS: — 

1. A method of making an abrasive im- 
plement which method comprises granulat- 
ing a glass which contains an effective 
amount of a nucleating agent to cause the 
devitrification of the glass, devitrifying the 
granules, mixing them with a bonding agent, 
and shaping and curing the mixture to pro- 
vide the abrasive implement. 

2. A method of making an abrasive im- 
plement which method comprises granulat- 
ing a glass which contains an effeaive 
amount of a nucleating agent to cause the 
devitrification of the glass, devitrifying the 
granules, miixing .them after further size 
reduction with a bonding agent and shaping 
and curing the mixture to provide the 
abrasive implement. 

3. A method as claimed in claim 1 or 
claim 2 wherein the glass is derived from a 
metallurgical slag and comprises from 45 to 
65%' SiOg, from 15 to 45% CaO, from 5 
to 30% AlA* up to 10% MgO and an 
effective amount of a nucleating agent to 
cause the devitrification of the glass, the 
stated percentages being percentages by 
weight. 

4. A method as claimed in any one of tlie 
preceding claims wherein the glass granules 
are devitrified by heating at substantially 



720° C. and thereafter at substantially 950* 
C. before slowly cooling the glass. 

5. A method as claimed in any one of the 
preceding claims wherein the glass is granu- 
lated before devitrification by quenchmg a 
hot stream of the molten glass so that the 
thermal shock to the glass is such as to 
break the glass into separate granules. 

6. A method as claimed in any one of 
claims 1 to 4 wherein the glass is granulated, 
before devitrification by crushing a cooled 
ribbon of glass or larger cooled pieces of the 
glass. 

7. A method as claimed in any one of 
claims 1 to 4 wherein the glass is granulated 
before devitrification by forming it into small 
marbles. . 

8. A method as claimed* in any one of 
claims 1 to 4 wherein a hot stream of the 
glass is quenched so as to produce a continu- 
ous crack network in the glass and wherein 
the quenched glass is maintained dn a sub- 
stantially coherent form for devitrification. 

9. A method as claimed in any one of 
claims 1 to 4 wherein the glass is formed as 
a substantially flat product, is .toughened in 
the conventional manner and is thereafter 
subjected to siurface damage bo as to shatter 
the produa into small pieces whisk maintain- 
ing the product supported from imdemeath, 
the product being thereafter devitrified in this 
form. 

10. A modification of the method of 
making an abrasive implement as claimed in 
any one of claims 1 to 6 comprising granu- 
lating a glass, which can be devitrified by 
heating, to 'provide particles of the size 
required of tlie abrasive grit in the implement, 
mixing the particles with a bonding agent 
and shaping and heating the mixture to cure 
the bonding agent and devitrifying the glass 
particles so as to provide the abrasive incle- 
ment. 

11. A method of making an abrasive im- 
plement as claimed in claim 1 or claimi 2 
substantially as hereinbefore described in the 
specific example. 

12. A method of making an abrasive im- 
plement as claimed in claim 10 substandally 
as hereinbefore described in die specific 
example. 

13. An abrasive implement whenever made 
by the method claimed in any one of the 110 
preceding claims. 

B0U1.T, WADE & TENNANT, 
111 & 112, Hatton Garden, London, E.C.1, 
Chartered Patent Agents, 
Agents for the Applicant(s). 
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